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Abstract
The method for calibrating elevation measurements at EKB ISTP SB RAS radar
obtained for the period 20/09/2019 - 18/11/2019 is presented. The calibration
method is a modernization of the method for calibrating radar by meteor trails.
The main difference of the method is the use of not a statistically processed Fi-
tACF data, but the full waveform of the signals scattered on the meteor trails.
Using the full waveform makes it possible to more reliably distinguish meteor
scattering from other possible scattered signal sources, and to determine meteor
heights from the trail lifetime using the NRLMSIS-00 model. A comparison of
the results with the results of E-layer calibration method shows a good agree-
ment. The first examples of regular elevation observations at the EKB ISTP
SB RAS radar are presented, and their preliminary interpretation is given.
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1. Introduction
The coherent decameter radars of Super Dual Auroral Network (Super-
DARN) (Greenwald et al., 1995; Chisham et al., 2007; Nishitani et al., 2019) and
similar radars (Berngardt et al., 2015b) are effective instruments for studying
the magnetosphere-ionosphere interaction and for the upper atmosphere moni-
toring by radiowave scattering technique. Radars are the instruments with the
regular spatial resolution 15-45km, the regular temporal resolution 1-2 minutes,
the maximum range 3500-4500km, and nearly 50o field-of-view in azimuth.
The decameter radars operate at 8-20 MHz, so ionospheric refraction plays a
significant role. The sources of the scattered signals received by the radars are:
the meteor trail scattering in D- and E- layers of the ionosphere (Yukimatu and
Tsutsumi, 2002), scattering from E- and F-layer ionospheric irregularities elon-
gated with the Earth magnetic field (Greenwald et al., 1995; Chisham et al.,
2007), signals scattered by surface (ground and water) irregularities and de-
tected due to refraction of radiowaves in the ionosphere (Ponomarenko et al.,
2010; Greenwood et al., 2011), mesospheric echoes (Hosokawa et al., 2004, 2005;
Ogunjobi et al., 2015) and other possible mechanisms (Ponomarenko et al.,
2016). The propagation trajectory of the radio wave affects both the accu-
racy of identifying the scattered signal type(Bland et al., 2014) and the accu-
racy of determining the parameters of ionospheric irregularities: their velocity
(Ponomarenko et al., 2009; Gillies et al., 2011), altitude (Koustov et al., 2007;
Ponomarenko et al., 2009) and geographical coordinates (Villain et al., 1984;
Ponomarenko et al., 2009; Berngardt et al., 2015a). Therefore, the trajectory
estimation is a complex theoretical and computational problem and is the basis
for solving important practical problems of using decameter coherent radars for
ionospheric and magnetospheric monitoring.
One of the main methods to improve the accuracy of the radiowave propaga-
tion trajectory estimate are elevation (vertical angle of arrival, interferometric)
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observations (Villain et al., 1984). Due to the relatively long wavelength, com-
parable with the distance from the antenna to the ground surface, the thermal
variations in radio cables and the analog parts of the transmitter and receiver
parts, the elevation observations require a regular phase calibration (Chisham
and Freeman, 2013; Chisham, 2018; Ponomarenko et al., 2018). Due to the
potential dynamics of the calibration parameters, such a technique should be
automatic.
The main problem with calibration of SuperDARN interferometry is that
for direct calibration using a fixed source at a given location one needs to put a
target at about 100 km altitude and about 300-500 km range due to the scale of
measurements. It is practically impossible and other techniques are used. Cur-
rently at SuperDARN radars the following basic calibration methods are used:
by using the position of the ground scatter signal(Ponomarenko et al., 2015); by
using the signals scattered in the E-layer of the ionosphere (Ponomarenko et al.,
2018); by using the signals scattered by the meteor trails(Chisham and Free-
man, 2013; Chisham, 2018); and by using the ionospheric targets with known
geographic location, for example heater-induced artificial irregularities (Burrell
et al., 2016).
Ground scatter calibration is based on adjusting the phase difference between
the main and interferometer antenna arrays in such a way that the resulting
elevation approaches the theoretically expected zero values at the far edge of
the ground scatter band for any given ’hop’ (Ponomarenko et al., 2015). The
main problem of the method is the intrinsically high dynamics in the ground
scatter range distribution due to strong variability of the ionospheric parameters,
which requires visual analysis of the data and effectively prohibits automatic
calibration process.
Less affected by the ionospheric refraction and therefore more suitable for
automatic processing are the methods based on using scattering in E- and D-
layers - the lower part of the ionosphere.
In the case of using the signals scattered in the E-layer of the ionosphere, the
calibration procedure is based on matching the observed phase distribution from
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the farthest ranges of the E-layer echoes, where the elevation angle is expected
to be nearly zero, with the simulated distribution produced by using a simple
statistical model of the E-layer backscatter returns (Ponomarenko et al., 2018).
Using this approach allows one to improve the accuracy of calibration in com-
parison with that in (Ponomarenko et al., 2015) due to much lower variability in
the E-layer altitude as compared to that of the F-layer. Furthermore, this ap-
proach does not require taking into account a refraction in the ionosphere which
allows creating an automatic calibration algorithm. In this case, the calibration
is performed over the data produced by standard SuperDARN programs: the
phase of the correlation function between the signals received at main and inter-
ferometric antenna arrays and averaged over the number of soundings. Another
technique presented in (Chisham and Freeman, 2013; Chisham, 2018) allows
calibrating measurements by adjusting the phase offset in such a way that the
effective altitude of scattering at meteor trails (D- and E-layers) is the same
across several range gates.
The problem of the both methods is the complexity of independent measure-
ment of the height of the scattering irregularity, found either by optimization of
the residual functional (Chisham, 2018), by measuring average spectral widths
(Chisham and Freeman, 2013), or by substituting a model height (Ponomarenko
et al., 2018). Another problem of these methods is detecting scattered signals of
necessary kind and differing them from other signals, because misidentification
leads to processing errors. Using large amount of sounding data, however, can
mitigate these problems (Chisham, 2018; Ponomarenko et al., 2018).
In this paper, we present a method for calibrating the elevation measure-
ments at EKB ISTP SB RAS radar by using the signals scattered on meteor
trails, improving (Chisham and Freeman, 2013; Chisham, 2018) technique. The
problems of determining the scattering height and detecting the scattering type
are solved by independent algorithms. They are based on the physical mecha-
nisms of the meteor echo formation and on the automatic analysis of the received
signals quadrature components.
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2. Calibration method
The EKB ISTP SB RAS (Berngardt et al., 2015b) is mid-latitude coher-
ent radar installed in 2012 by the Institute of Solar-Terrestrial Physics, Siberian
Branch of the Russian Academy of Sciences (ISTP SB RAS) in the Arti Observa-
tory of Institute of Geophysics, Ural Branch of the Russian Academy of Sciences
(56.43oN, 58.56oE, Sverdlovsk Region, Russia, 180 km south-west from Ekater-
inburg). The radar electronics was produced for ISTP by University of Leices-
ter (UK) and is an analogue of the SuperDARN CUTLASS stereo radar(Lester
et al., 2004). The radar operates at 8-20MHz and uses standard SuperDARN
radar software to process sounding data. The antenna pattern of the radar is
formed by 20 DLP11 (Titanex Gmbh, Germany) log-periodic antennas located
in two linear equidistant phased arrays: transmit-receive one (16 antennas, main
array) and receive one (4 antennas, interferometric array). This construction of
the radar allows one to scan the 52o radar field-of-view in 16 fixed directions
(beams). The radar field of view and beam positions are shown in Fig.1A. The
azimuthal resolution of the radar is 3 − 6o, depending on the frequency. For
elevation angle observations the combination of main and interferometric arrays
is used. The antenna field geometry is shown in Fig.1B. The signals received
from each antenna in the phased array are summarized with necessary phase
differences for the radar beam forming. The DLP11 antenna pattern is quite
complex, frequency dependent and has the significant back lobe. The model cal-
culations of the antenna pattern using MMANA-GAL software (MMANA-GAL
software) are shown in Fig.1C-D. Such an antenna pattern leads to a notice-
able number of the signals received in the back lobe of the antenna pattern and
should be taken into account when processing the data.
The measurements of the phase difference between the signals received by
main and interferometric antenna arrays provide the elevation angles estima-
tions and require calibration. Due to the linear orientation of the main and
interferometric arrays, the antenna pattern at a fixed azimuth for each of the
arrays corresponds to the surface of a cone (Fig.1E), and the azimuth should
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be taken into account when calculating elevation. The 2pin uncertainty in the
calculation of the phase caused by the large distance between main and inter-
ferometric arrays should be taken into account too.
To calibrate elevation observations we choose the meteor calibration method
(Chisham and Freeman, 2013; Chisham, 2018), modified to use wide capabilities
of the EKB ISTP SB RAS radar to process meteor trail scattering. The cali-
bration method (Chisham, 2018) uses processed data, extracts meteor signals
by range (<400km) and determines the average meteor trail height using algo-
rithmic optimization. In (Chisham and Freeman, 2013) the meteor trail height
is determined from average spectral width.
Our method uses exclusively the waveform of signals scattered from meteor
trails measured on two phased arrays. The scattering height is calculated based
on the shape of the scattered signal using the reference model of the neutral
atmosphere NRLMSIS-00 (Picone et al., 2002).
There are two types of scattering on meteor trails, differing by the ratio of
the trail plasma frequency to the sounding frequency: underdense and overdense
echo.
To calibrate the elevation observations we use underdense echo because their
cross-section exponentially decrease with time and they are easy to detect. Their
dynamics is controlled by recombination processes and in the first approximation
is related to the diffusion coefficient at the burn height (Jones and Jones, 1990)
so their altitude can also be detected from the radar data. At EKB radar
we use the algorithm for detecting underdense meteor trail echoes, similar to
the detection algorithms at specialized meteor radars and SuperDARN radars
(Tsutsumi et al., 1999, 2009) but adjusted to use EKB radar features.
Search and selection of meteor trail scattering at EKB radar is carried out
using the following scheme:
1. Search for bursts of signal level spatially localized by range and azimuth;
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Figure 1: A) EKB ISTB SB RAS radar location and field of view; B) Antenna field geometry;
C-D) DLP11 antenna pattern at 10MHz in the horizontal and vertical plane correspondingly
(model calculations). E) Antenna pattern cone for 3 different azimuths;
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2. Fit separately the amplitude and the phase of the signal by the model Am(t) = θ(t)A0e−
t
τ
φm(t) = θ(t)(st+ φ0)
(1)
where Am(t) is the model amplitude; φm(t) is the model phase; A0 and
φ0 are the initial amplitude and phase; s is linear phase change coefficient
proportional to the Doppler drift velocity, τ is characteristic trail lifetime.
3. In the case of high fitting accuracy, interpret the signal as meteor trail
scattering with corresponding lifetime and velocity. The fitting accuracy
is determined by the variance of the amplitude and phase of the received
signal relative to their model values (1).
In this paper we use the characteristic lifetime, associated with the diffusion
coefficient at the burning height. The trail lifetime distribution is shown in
Fig.2B. Using the neutral atmosphere model and trail lifetime makes it possible
to determine the coordinates of the scattering point without using elevation
observations.
The characteristic meteor trail lifetime τ of the underdense echo is defined
by the diffusion coefficient D at the burn height (Tsutsumi et al., 2009; Chisham
and Freeman, 2013):
τ =
λ2
32pi2D
(2)
and the diffusion coefficient is:
D =
6.39 ∗ 10−2KT 2
p
(3)
where λ is sounding signal wavelength; T is absolute temperature; p is the
pressure; K is the mobility coefficient of the ions in the meteor trail, usually
taken as 2.2 · 10−4m2s−1V −1(Tsutsumi et al., 2009).
The burn height is determined by the NRLMSIS-00 model (NRLMSISE-00)
for a given time and coordinates, by iterative search over the heights. The
distribution of the burn heights calculated according to the EKB radar data
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Figure 2: Distributions of meteors (histograms) observed on the EKB radar during 2017-2019
by ranges (A), lifetimes (B) and burn heights (C).
over the period 2017-2019 is shown in Fig.2C. As can be seen from the figure,
the main part of the distribution corresponds to heights 80-100 km with the
most probable burn height 89 km, which is in a good agreement with the results
obtained earlier (Holdsworth et al., 2004).
Refraction at altitudes lower than the meteor’s burn altitudes is weak and
the sounding signal trajectory is linear. Using this approach the interferometer
can be calibrated using the radar observations only.
Fig.3A-D shows examples of signals scattered on meteor trails and received
by the two arrays of the radar the main (black line) and intererometric (gray
line), obtained with a high correlation coefficient (R> 0.8). The figure demon-
strates a good correlation between the shapes of the real (left) and imaginary
(right) components of the received signal. A high degree of correlation of the
shapes of the received signal, its long lifetime (of the order of 0.3-0.5 seconds)
and its complex shape allow to detect meteors and stably measure the phase
difference between signals received by the two antenna arrays with a good ac-
curacy.
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Fig.4A shows the distribution of the correlation coefficients between signals
received by different arrays. It can be seen from the figure that the most prob-
able value of the correlation coefficient is 0.76, and the number of observations
with a correlation coefficient >0.8 is about 15%. The high average number of
observed meteors (>200 per hour) and the large number of meteor trail signals
observed by both arrays allow using a large number of meteor observations for
EKB radar calibration. For the calibration, we select only meteor data during
the period 20/09/2019-18/11/2019 observed by both phased arrays at ranges
above 250km and below 750km with a high correlation coefficient (R>0.8). The
restriction of ranges below 250km is used to reduce the influence of spatial reso-
lution to the accuracy of determining the elevation angle and thereby to increase
the accuracy of calibrated elevation data. The upper limit 750km is used for
additional decrease of the number of possible ground scatter signals and signals
scattered by ionospheric irregularities on the resulting observation statistics.
The lower limit of the correlation coefficient is used to increase the accuracy of
determining the interference phase of the received signals.
The total number of meteor trails used for calibration is about 1500. The
distributions of the meteor trails over the heights and the ranges are shown in
Fig.4B-C correspondingly.
To calibrate the phase difference between the phased arrays, the model and
experimental phases have been compared. The experimental phase difference
was determined as the phase providing maximal cross-correlation coefficient
between the signals received by both arrays.
The model phase difference is obtained from geometric considerations as the
following:
∆ϕmod,i ≈ 2pi∆ycos(θi)λ0,i cos
(
αi − atan
(
∆z
∆ycos(θi)
))
αi = asin
{
(RE+Hi)
2−(R2E+R2i )
2RERi
} (4)
where ∆y,∆z are the displacement of the center of the interference array rel-
ative to the center of the main array in the horizontal and vertical directions
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Figure 3: Examples of meteor echoes recorded by different arrays - the black line corresponds
to the main array, the green - to the interferometric array. On the left are the I-components
of the received signals, on the right are the Q-components. The amplitudes are normalized.
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Figure 4: Statistical distributions of the meteor trail characteristics used for the calibration.
A) is the distribution of the meteor correlation coefficients between the antenna arrays; B) is
the distribution of filtered (250-750km, R> 0.8) meteors over altitude; C) is the distribution
of filtered (250-750km, R> 0.8) meteors over the ranges; D) is the distribution of filtered
(250-750km, R> 0.8) meteors over the estimated phase difference; E) is the distribution of
filtered (250-750km, R> 0.8) meteors over the expected elevation angles.
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correspondingly (56.4 and -3.8 meters); Hi, Ri - are the height of the observa-
tion of the i-th meteor trail and the distance to it, correspondingly; λ0,i, θi are
the wavelength of the sounding signal and the ground azimuth to the meteor
trail relative to the center of the radar field-of-view, correspondingly; RE is the
radius of the Earth; αi is the estimated elevation angle of the observed meteor
trail.
It is traditionally supposed that the phase discrepancy between model and
experimental phase observations is associated with a total phase shift between
the receivers and the difference in the electric propagation lengths of the signal
from the phased arrays to the receivers (Chisham, 2018; Ponomarenko et al.,
2018). As a preliminary analysis showed, the EKB has a significant non-linear
component of the phase difference caused by the hardware. Therefore, the cali-
bration problem in this paper was solved for the basic operating frequencies of
the radar 10-12MHz only. This allows us to neglect the frequency dependence
of the phase difference and reduce the calibration problem to the search for a
single unknown parameter A. The parameter should minimize the difference be-
tween the model phase difference ∆ϕmod,i and the experimental phase difference
∆ϕexp,i for all meteor trails:
N∑
i=1
[∆ϕexp,i − (∆ϕmod,i +A)]2 = 0 (5)
here the summation is made over all the N detected meteor trails.
The distributions of the expected antenna phase difference and elevations of
the observed meteors are shown in Fig.4D-E. It can be seen from Fig.4D that
about 4% of meteor tails are observed in the back lobe of the antenna pattern
(which corresponds to phases <-2 radians), which should be taken into account
in the calibration algorithm. A small part of such trails allows us simply to
remove them from consideration, and this should not significantly affect the
accuracy of the resulting algorithm. The final algorithm for determining the
calibration coefficient A becomes a three-stage one:
1. based on the data set that simultaneously satisfies the conditions R >
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0.8, Ri > 250km,Ri < 750km, the first approximation of the calibration
coefficient A0 is made using (5);
2. the observations in the back lobe of the antenna pattern are removed.
They are defined as observations that differ from the dependence found at
the first stage by more than 1 radian: |∆ϕexp,i − (∆ϕmod,i +A0)| > 1 ;
3. based on the remaining data set, more accurate calibration coefficient A
is found using (5).
It should be noted that in contrast to the methods (Chisham, 2018; Pono-
marenko et al., 2018), the main parameter used for calibration is not a statistical
dependence of the phase characteristics on the radar range, but the difference
between the expected and observed phase for each meteor trail. In contrast
to (Chisham and Freeman, 2013) the shape of the signal scattered by meteor
trail is used for calibration, but not its average parameters produced by FitACF
algorithm.
For the calibration, we processed about 2 months of interferometric obser-
vations at the EKB radar - from 20/09/2019 to 18/11/2019. This results the
calibration coefficient A = −0.58 radian. It differs slightly from the first ap-
proximation A0 = −0.49 radian. This can be explained by the small number
of observations in the back lobe of the antenna pattern. The resulting distribu-
tions of the expected phase and the calibrated experimentally observed phase
for different beams are shown in Fig.5. It can be seen from the figure that the
calibration satisfactorily describes the experimental data on all the beams (the
expected linear dependence is shown by the black line). Variations of the ob-
served phase near the expected value can be associated both with a significant
dependence of the phase difference on the azimuth (caused by the hardware
used for the formation of the antenna pattern) and with a significant level of
the noise during the observations - both auxiliary noise(Berngardt et al., 2018)
and the noise of the analog receivers.
The obtained results have been validated using technique (Ponomarenko
et al., 2018) which estimates time delay δT between main and interferometric
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Figure 5: Distribution of calibrated phases for signals scattered by meteor trails. Black line
corresponds to the main lobe scattering, gray line - to the back lobe scattering.
channel. The calibation coefficient A in this case becomes
A = 2pif0δT (6)
This technique requires a statistically significant amount of E-layer echoes, so
we applied to the data from 28/09/2019 when the E-layer scatter was clearly
observed (see Fig.6). Our analysis produced the estimate of δT = −8.4ns. For
standard frequency used in this experiment 11.2MHz this corresponds to the
calibration coefficient A ≈ −0.591 in very good agreement with the technique
presented in this paper.
3. Testing the calibration results using FitACF data
All the previous operations were carried out directly with the quadrature
components of the signal. However, when interpreting the experimental data, a
two-stage scheme for obtaining processed data is used: at the first (RawACF)
15
Figure 6: Observed power(A), drift velocity(B) and spectral width(C) during 28/09/2019.
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stage, the values of the autocorrelation and cross-correlation functions are ob-
tained (calculated respectively from the main array signals and jointly from the
main and interference arrays signals), and at the second (FitACF) stage these
correlation functions are used to estimate the parameters of ionospheric irreg-
ularities using FitACF algorithm (Ribeiro et al., 2013). The calculation of the
difference in interferometric phases and the calculation of the elevation angle is
made at the second stage.
Let us demonstrate the effectiveness of the calibration correction obtained
by this method for correcting the FitACF data. We studied the measured
interference phase obtained at the FitACF stage and calibrated using calculated
A. To do this we have processed the complete set of interferometric observational
data 20/09/2019 - 18/11/2019 at ranges <750km. For calibration we increase
the interference phase from FitACF data by calibration coefficient A obtained
in previous analysis and compare them with expected phase for meteor trail
scattering. The comparison results are shown in Fig.7. It can be seen from the
figure that the received signals contain both the signals scattered by the meteor
trails from the main lobe of the antenna pattern (thick line) and the signals
from the back lobe (thin line). The figure corresponds well to Fig.4D and Fig.5
- a few percent of the detected siqnals comes from the back lobe. In the bottom
right corner of Fig.7 there are also some signals of not meteoric nature - possibly
E-layer scatter or near-range scatter.
To demonstrate the effectiveness of the method to calculate elevation angles,
we processed the same observational data during 20/09/2019-18/11/2019 at all
the available radar ranges. The elevation angle was calculated from the inter-
ference phase difference with taking into account the uncertainty of 2pin, as a
minimum value in the range 0o − 45o for n ∈ [−5, 5]. A comparison between
the calibrated average elevation angle of the received signals and model eleva-
tion angle for meteor observations calculated from geometric considerations for
a scattering height of 90km is shown in Fig.8A (in the two cases - for plane-
layered ionosphere model and for spherical ionosphere model). In the figure we
used a plane-layered ionosphere for a model elevation angle, that overestimates
17
Figure 7: Distribution of the expected phase for meteor trail scattering (calculated from the
measured range and standard height 90km) and the measured calibrated phase for September-
November 2019 obtained from processed data (FitACF) over the ranges 250-750km. The thick
line corresponds to the scattering by meteors in the main lobe of the antenna pattern, the
thin line corresponds to the scattering in the back lobe of the antenna pattern.
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the expected elevation angle, but gives a positive elevation angle for each range.
Fig.8A shows a good agreement between the average measured elevation angles
and model ones at the ranges less than 450 km, which confirms well the state-
ment of (Chisham, 2018) about predominant scattering from meteor trails at
ranges less than 400 km.
The ratio of the measured elevation angle αexp to the model angle αmod
for 90 km scattering allows one to estimate the type of scattering under no
refraction assumption, using effective scattering height heff :
heff =
αexp
αmod
· 90km (7)
The mean effective scattering height is shown in Fig.8. The effective heights
above 300 km (taking into account the errors of the plane-layered model) corre-
sponds to a hop signal propagation, therefore, in this experiment, at distances
above 900 km the first hop ground scatter is most likely observed. Approxi-
mately from the 2300km range (corresponding the effective heights above 900
km), a second hop ground scatter is most likely observed. The intermediate
regions most likely correspond to scattering by the ionospheric irregularities of
the E- and F- layers.
Fig.9 shows examples of calculated elevation in various experiments and
an approximate identification of the scattered signal types depending on the
elevation angle and range. Fig.9A shows an example of ionospheric scatter in
the F region moving from high to low latitudes. Fig.9B shows an example of
simultaneous observation of ionospheric scatter in the E region and scattering
at near-range distances, related, judging by a very high elevation angle (> 40
degrees), with possible reflections from sporadic layers. Fig.9C illustrates the
case of observing ground scatter signals simultaneously in the main and back
lobes of the antenna pattern. Fig.9D shows an example of possible scattering
in the E-region.
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Figure 8: Elevation angle statistics over September-November 2019 (black line), the expected
elevation angle in the plane ionosphere model (gray solid line) and in the spherical ionospheric
model (black dashed line) (A) and the effective scattering height in the approximation of the
linear radiowave propagation calculated from these data (B) in the approximation of a plane-
layered ionosphere.
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Figure 9: Examples of calculations of elevation angles and approximate identification of signal
types in various experiments. GS1 is ground scatter, 1st hop; BGS1 is ground scatter at back
lobe, 1st hop; BGS2 is ground scatter at back lobe, 2nd hop; FS is F region ionospheric
scatter; ES is E-region ionospheric scatter; NRS is near range scatter.
4. Conclusion
The method for calibrating elevation measurements at EKB ISTP SB RAS
radar obtained for the period 20/09/2019 - 18/11/2019 is presented.
The calibration method is a modernization of the method for calibrating
radar by meteor trails, proposed in (Chisham and Freeman, 2013; Chisham,
2018). The main difference of the method is the use of not a statistically pro-
cessed FitACF data, but the full waveform of the signals scattered on the meteor
trails. Using the full waveform makes it possible to more reliably distinguish
meteor scattering from other possible scattered signal sources, and to determine
meteor heights from the trail lifetime using the NRLMSIS-00 model. Due to
the complex frequency dependence of the phase difference at the EKB radar,
the calibration was performed only for the frequency range 10-12 MHz, used for
regular observations. A comparison of the results with the method of (Pono-
marenko et al., 2018) demonstrated a good agreement.
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Based on a statistical analysis of the usability of the technique was demon-
strated on the processed FitACF data. It is shown that the obtained elevation
data on average corresponds well to the expected elevation angles. It is shown
that up to 450 km range, meteor scattering can be considered dominant. The
first examples of regular elevation observations at the EKB ISTP SB RAS radar
are presented, and their preliminary interpretation is given.
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